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Electrochemical and Cavitation Characteristics of Al
Thermal Spray Coating with F-Si Sealing
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Marine transportation by ships is characterized by remote, large-volume and lower rates than the others carry
system. Ships account for over 80% of all international trading, and marine transportation is an internationally
competitive, strategic, and great national important industry. The construction of larger and faster ships has brought
about many problems such as cavitations and erosion corrosion. Cavitations and erosion corrosion make damages
on materials and leads to break down members due to continuous physical contacts with shock waves and fluids
from the generation and extinction of air bubbles in sea water vortex. The steel used for ship constructions was
spray-coated with Al wire, and additionally sealed with fluorine silicone sealing material. Results of experiment,
corrosion resistance of sealed thermal spray coating was improved, however in cavitation resistance, the large
effect was not appeared. Accordingly, this study applied for thermal spray coating to provide better electrochemical

characteristics and corrosion resistance in marine environment.
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Table 1. Thermal spray coating conditions

KMS-300 Arc spray machine

Al
(purity; 99.94%)

Fluorine silicone
(Fluorsilicone resin, Ethylacetate,
Propylene glycol mono methyl ether,
Sulfur, Copper catalyzer)

Equipment

Coating materials

Sealing materials

Spray traveling speed 10cm/s
Air pressure 5~6kgf
Wire traveling speed 12m/min

Sealing method painting with brush

. Spr{:ly Room temperature
Drylng Coatlng
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coating Heating
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Fig. 2. Potential measurement of Al coating and Al coating +
F-Si sealing in seawater.
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Fig. 3. Anodic polarization curves of Al coating and Al coating
+ F-Si sealing in seawater.
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Fig. 4. Cathodic polarization curves of Al coating and Al coating
+ F-Si sealing in seawater.
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Fig. 5. Time-current density curves during potentiostatic experi-
ment of Al coating and Al coating + F-Si sealing in seawater.
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Fig. 6. Comparison of current density after potentiostatic experi-
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Fig. 8. Surface morphologies after cavitation test of Al coating
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